Splanchnic glucose metabolism during leg exercise in 60-hour-fasted human subjects.
An increased mobilization of the hepatic glycogen is necessary for the maintenance of glucose homeostasis during exercise. To examine the effect of exercise on glucose metabolism when the hepatic glycogen stores are depleted, five prolonged-fasted (60-h, PF) subjects were investigated. Arterial concentrations and splanchnic exchange of glucose and gluconeogenic precursors were studied at rest and during exercise (40 min, 60% of VO2max) using the hepatic venous catheter technique. Five overnight-fasted subjects (OF) served as controls. In the resting state, arterial glucose concentration (3.0 +/- 0.2 mmol/liter) and splanchnic glucose output (SGO) (0.3 +/- 0.1 mmol/min) were 30 and 55% lower, respectively, in the PF than in the OF subjects. During exercise SGO rose in both groups, but the increase was smaller in the PF subjects so that at the end of work SGO (0.9 +/- 0.2 mmol/min) was only one-third of that in the OF group (2.5 +/- 0.4 mmol/min). During exercise in the PF state the arterial lactate concentration (5.0 +/- 1.1 mol/liter) and the splanchnic lactate uptake (1.1 +/- 0.3 mmol/min) were threefold and twofold higher, respectively, than in the OF state. In the PF state, the splanchnic uptake of gluconeogenic precursors could account for more than 80% of the splanchnic glucose production both at rest and during exercise. Despite the lower SGO in the PF state, blood glucose concentrations rose during exercise, indicating a diminished peripheral glucose uptake.(ABSTRACT TRUNCATED AT 250 WORDS)